Ku80 and p53 suppress medulloblastoma that arise independent of Rag-1-induced DSBs.
Ku80 maintains the genome by repairing DNA double-strand breaks (DSBs) through nonhomologous end joining (NHEJ), a pathway that repairs nonspecific DSBs and Rag-1 Rag-2 (Rag)-specific DSBs. As a result, Ku80 deletion results in phenotypes characteristic of defective repair for both nonspecific DSBs (gamma-radiation hypersensitivity and genomic instability) and Rag-specific DSBs (immunodeficiency). ku80(-/-) mice also exhibit neuronal apoptosis, but we do not know the type of DSBs responsible for this response. In spite of genomic instability and immunodeficiency, cancer incidence is not increased in ku80(-/-) mice. However, deletion of the tumor suppressor, p53 greatly increases pro-B-cell lymphoma in ku80(-/-) mice due to IgH/c-Myc translocations suggesting that responses to Rag-specific DNA DSBs suppress cancer. Like suppression of pro-B-cell lymphoma, neuronal apoptosis requires p53 presenting the intriguing possibility that Rag-specific DSBs mediate neuronal development as they do lymphocyte development. Here we delete Rag-1 from ku80(-/-)p53(-/-) mice to differentiate the impact nonspecific vs Rag-specific DSBs have on ku80(-/-) mice. We find that deleting Rag-1 prevents pro-B cell lymphoma confirming Rag-induced DSBs induce this form of cancer. Both the triple mutant mice and the p53(-/-)rag-1(-/-) mice exhibit T-cell lymphoma and medulloblastoma; incidence of T-cell lymphoma is the same for both cohorts whereas incidence of medulloblastoma is higher for the triple-mutant cohort. Thus, p53-mediated neuronal apoptosis likely suppresses medulloblastoma in Ku80-deleted mice and Ku80 likely suppresses medulloblastoma by repairing nonspecific DNA DSBs instead of Rag-specific DSBs. Our observations are the first to show that Ku80 suppresses cancer caused by nonspecific DNA damage and we present a novel mouse model for medulloblastoma.